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[57] ABSTRACT

This invention relates to a micrometer with digital
reading comprising a micrometer screw, a body axially
fixed to said micrometer screw and angularly fixed rel-
ative thereto, and a rotary member carrying figures
and arranged in said body in front of a window
thereof.

9 Claims, 6 Drawing Figures
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3,851,397

1
MICROMETER WITH DIGITAL READING

The present invention has for its object a micrometer
with digital reading comprising a micrometer screw
movable in engagement in a fixed support and a body
which is axially fixed to said micrometer screw, said
body being angularly fixed relative to the micrometer
screw and provided with at least one window, charac-
terised in that it comprises a cylindrical member
mounted in rotary manner in the body and axially fixed
thereto whereby at least oné part of said cylindrical
member is arranged facing the window of the body and
carries on its periphery at least one series of numbers,
means being provided so that any axial displacement of
the micrometer screw brings about the rotation of the
cylindrical member in the body.

The attached drawings show as examples three em-
bodiments of the object of the invention.

FIG. 1 is a part longitudinal section of the first em-
bodiment;

FIG. 2 is a view along I—I of FIG. 1;

FIG. 3 represents a variant in part viewed from
above; '

FIG. 4 represents the second embodiment viewed
partially from above; g

FIG. § represents the third embodiment viewed par-
tially from above.

FIG. 6 is a part longitudinal section of a variant of the
embodiment of FIG. 1. '

The micrometer shown in FIGS. 1 to 3 comprises in
known manner a guidance tube 1 wherein is centred in
engagement a micrometer screw 2, the meshing of the

micrometer screw 2 in guidance tube being controlled

by a system 3 for taking up the play which is also known
and will not be described. The micrometer screw 2 is
extended by a rear pivot 4 and a front pivot not shown
and controlling the movable key or keys of the instru-
ment.

To the guidance tube 1 is fixed a coaxial tubular sup-
port 5 whereon is slidingly mounted the rear portions
6 of a sleeve 7 having a guidance support 8 engaged in
a longitudinal groove 9 formed along tubular support
5 parallel to the axis thereof. Therefore sleeve 7 can
slide along support 1 whilst remaining angularly fixed
thereto. The rear portion 10 of sleeve 7 is fixed for ex-
ample driven into a bushing 11 carrying internal teeth
12. Bushing 11 carries a ball race 13 in which are lo-
cated balls 14 via which a control drum 15 is rotatably
mounted on said bushing 11 and consequently on
sleeve 7. This control drum 15 comprises a hub 16 en-
gaged on the rear pivot 4 of micrometer screw 2, said
hub being fixed to said pivot 4 by a screw represented
schematically by the dotted line 17, The free end of
pivot 4 is engaged in a control ratchet 18 contiguous
with drum 18, said control ratchet not being described
in greater detail because it can be produced in any
known or adequate manner. Thus, when the ratchet 18
or control drum 15 is rotated micrometer screw 2 is
also rotated, and is displaced axially in the guidance
tube 1. Simultaneously drum 15 which is fixed to pivot
4 is axially displaced and drives the sleeve 7 to which
it is axially fixed as'a result of the coupling by bushing

11 and balls 14. Thus, to any axial movement of the mi-.

crometer screw 2 corresponds a simultaneous and iden-
tical axial movement of sleeve 7 which remains how-
ever angularly fixed.
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In sleeve 7 is rotatably mounted a tubular member 19
coaxial to tubular support 5 and which is axially fixed
to said sleeve 7. The axial holding and rotary guiding
of tubular member 19 in sleeve 7 is assured by a ball
bearing fixed to sleeve 7 and schematically represented
as 20 and by a bearing 21. A portion 22 of tubular
member 19 is arranged beneath a window 23 arranged
in the sleeve wall 7 and against which is marked a refer-
ence line 24 (FIGS. 2 and 3).

On the periphery of portion 22 of tubular member 19
which is located facing window 23 are aligned one
above the other all the successive numerals 25 (FIGS.
2 and 3) of the graduation units selected for indicating
the measuring range of the instrument. However, it
must be recalled that this arrangement is not limitative
and that fractions of units, for example, tenths of units
can also be aligned on portion 22 of tubular member
19. It must also be pointed out that although in the ex-
ample described each of the numerals of the units only
appear once (FIGS. 2 and 3), this arrangement is not
limitative and that each of the numerals of the units can
be repeated several times between the exact value of
one unit and the following unit according to the dimen-
sions given to these numerals.

The window 23 of sleeve 7 has dimensions such that
at least three of the FIGS. 25 are simultaneously visible
s0 as to avoid reading ambiguities during the passage
from one numeral to the next.

Beside the numerals 25 the periphery of portion 22
of tubular member 19 has a marking 26 (FIGS. 2 and
3) consisting of a succession of saw tooth marks 27 ar-
ranged in such a way as to indicate the measuring range
corresponding to each numeral of the units i.e., all the
values between one unit numeral and the numeral of
the following unit. Thus, with reference to FIG. 2 it can
be seen that reference 24 is located adjacent to the top
of saw tooth 27 corresponding to numeral 84 which in-

. dicates that the measurement effected by the instru-
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ment is slightly below five units, i.e., one is in the range
of four units or four units plus a certain numer of frac-
tions of one unit. It is important to note that the mark-
ing 26 is only provided to facilitate reading of the
ranges corresponding to FIGS. 25 and does not consti-
tute a means for estimating the fractions of said numer-
als. It is to be noted that in the case where each unit nu-
meral is repeated several times each saw tooth mark 27
will correspond to all the numerals indicating the same
unit. It should also be noted that the relative position
of the saw tooth marks 27 cn be that shown in FIG. 2
i.e., the numeral is centred facing the saw tooth which

* starts and finishes therefore between two consecutive
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numerals or the saw tooth can be placed in such a way
as to commence at the base of one numeral and finish
at the base of the following numeral.

The inner wall of tubular member 19 is intersected by
two helical grooves 28 and 29 which are diametricaily
opposite and whereof the pitch it equal to the measur-
ing range of the instrument. In each of the helical
grooves 28 and 29 is introduced a stud 30 which is axi-
ally and angularly fixed relative to tubular member 19.
In the example described these studs 30 are diametri-
cally opposed and respectively fixed on an elastic ring
31 located in tubular support § whereby the studs 30
each traverse the wall of said tubular support 5 to be
located respectively in the helical groove 28 and 29. It’
is however obvious that this arrangement is not limita-
tive and can be replaced by any other fixing method for
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the studs 30. Alternatively, as shown in FIG. 6, it is also
" possible to fix the studs 30 inside the tubular member
19 while the helical grooves 28 and 29 are arranged on
tubular support 5. In the same way the pitch of the heli-
cal grooves can be larger than the measuring range of
the instrument. As indicated hereinbefore the sleeve 7
is axially fixed to the micrometer screw 2 and follows
the movements thereof whilst remaining angularly
fixed. However the studs 30 are axially and angularly
fixed and the tubular member 19 is axially fixed to
sleeve 7 whilst remaining angularly free because it is
rotatably mounted in said sleeve 7. Moreover the studs
30 are engaged in the helical grooves 28 and 29 of tu-
bular member 19. It follows therefore if the sleeve 7 is
axially displaced the tubular member 19 is also axially
displaced. However the studs 30 are engaged in helical
grooves 28 and 29 of tubular member 19 and said studs
30 cannot permit the axial displacement of the tubular
member 19 except when they slide along the helical
grooves 28 and 29. As the studs 30 are fixed their slid-
ing in the helical groove has the effect of turning tubu-
lar member 19 about its axis. Given that the pitch of the
helical grooves 28 and 29 is equal to the measuring
range of the instrument the tubular member 19 per-
forms a complete revolution about its axis for a dis-
placement of the micrometer screw 2 equal to the mea-
suring range of the instrument. All the FIGS. 25 of the
graduation unit selected to indicate the measuring
range of the instrument and which are aligned like
marking 26 on the periphery of portion 22 of tubular
member 19 and according to the particular case the nu-
merals for the fractions of units will therefore pass in
front of the window 23 and will permit the carrying out
of a digital reading of the displacements of micrometer
screw 2,

In addition to the reading system comprising tubular
member 19 and -marking 26 described hereinbefore the
micrometer shown comprises a construction permitting
the digital reading of fractions of the graduation unit
selected to indicate the measuring range of the instru-
ment. This construction does not form part of the in-
vention but with a view to explaining the attached
drawing said construction will be briefly described
hereinafter.

On the hub 16 of control drum 15 is mounted in ro-
tary manner a bushing 32 axially fixed to said hub 16,
the assembly of bushing 32 on hub 16 being assured by
a ball race schematically represented as 33. Bushing 32
has a hub 34 carrying peripheral teeth 35, On drum 15
is rotatably mounted a pinion 36 which is off centre rel-
ative to the axis of drum 15 and engages on the one
hand with teeth 12 of bushing 11 fixed to sleeve 7 and
on the other with peripheral teeth 35 of the hub of
bushing 32. This system acts as a planet gear and when
the drum 15 is rotated, pinion 36 is rotated about its
axis in reverse direction due to its engagement with
sleeve 12 which is fixed and also it drives rotary bush-
ing 32 via teeth 35 in the same direction as drum 15 but
at a different rotation speed.

Rotary bushing 32 carries in known manner a series
of lateral arms 37 extending from the side of sleeves 7
wherein is located tubular member 19 and forming a
type of cage and between which are mounted in rotary
manner on spindles 38 prisms 39 with five faces. The
prisms 39 are arranged concentrically relative to pivot
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"4 and their axes are located respectively tangential to -

an imaginary circle concentric to pivot 4. The rotating

4

bushing 32 as well as the prisms 39 move in front of a
window 40 arranged in the wall of sleeve 7 beside win-
dow 23. Window 40 has dimensions such that it permits
the simultaneous appearance of the corresponding
faces of several prisms 39.

On each of the faces of prisms 39 are marked two
FIGS. 41 (FIG. 2) corresponding to fractions of units of
the graduation selected for indicating the measure-
ments performed by the instrument, for example,
tenths and hundredths of units whilst rotary bushing 32
has lines 42 corresponding to fractions of the figures
indicated on prisms 39 for example thousandths of
units. The fixed bushing 11 has a reference line 43. As
illustrated in FIG. 3 the faces of each of the prisms 39
can only carry a single numeral 44 corresponding to a
fraction of the graduation unit whilst FIGS. 45 corre-
sponding to another fraction of said units for example
one hundredths of units can be marked on bushing 32
which also carries lines 42 serving as references for
fractions of FIGS. 45.

On the hub 16 is mounted in a freely slidable manner
with a certain radial play thereon a disc 46 the section
of which is shaped so as to form a radial cam 47 con-
centric to pivot 4. This disc 46 is placed in the circular
surface formed by the assembly of prisms 39 and the
cam 47 is engaged with said prisms which it acts upon
radially relative to the pivot 4. The dimensions of disc
46 are such that their is a certain play between the cam
47 and the prisms 39, The disc 46 has a lateral arm 48
which is slidingly engaged in a stop member 49 fixed to
sleeve 7, said assembly being intended to prevent the
rotation of disc 46 and therefore cam 47 whilst permit-
ing it to have axial and radial tolerance relative to the
pivot 4 and prisms 39.

Thus when rotary bushing 32 rotates it drives prisms
39 which slide along radial cam 47 which remains
fixed. Prisms 39 therefore follow the profile of radial
cam 47 which has the effect of rotating them. Depend-
ing on the rotation ratio selected for the rotary bushing
32 and the prisms 39, the number of prisms 39 and the
number of faces thereof as well as the unit chosen it is
possible to pass in front of window 40 and in front of
marking 43 the successive numerals corresponding to
the fractions of the units selected to indicate the dis-
placement of the micrometer screw 2. In this way to
each rotation of the micrometer screw 2 corresponds
a sequence of numerals indicating for example tenths
and hundredths of units the lines 42 of bushing 32 sup-
plying in this case an indication of thousandths of units.
Taking account of the possibilities of varying the rota-
tion ratios between pivot 4, bushing 32 and prisms 39
and therefore the number of prisms 39 as well as the
number of their faces can be chosen at random. The
system can obviously be applied to all divisions of de-
sired units in the same way as to both metric measure-
ments and measurements in inches. ,

It is pointed out that the indication combination de-
scribed either by means of the tubular member 19 and
by the prisms 39 and the bushing 32 permits a digital
reading in the normal reading direction, i.e., from left
to right for the units and their fractions.

Obviously indication by tubular member 19 can also
be used alone or in combination with other indication
systems for the reading of fractions of units whether an-
alog or digital.

The micrometer shown in FIG. 4 has the same basic
components as the micrometer shown in FIGS. 1 and
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2. These components will not be described afresh and
a description will be given solely of the members neces-
sary -for the understanding of the invention, whereby
the members which have already been described will be
given the same reference numerals.

The drawings show the sleeve 7 as well as the control
drum 15 and ratchet 18. It is also possible to see the
window 23 through which appears the periphery of
portion 22 of tubular member 19 whereon are aligned
one above the other all the numerals 25 of the gradua-

tion units selected to indicate the measuring range of

the instrument as well as the reference line 24 opposite
the window 23, Beside the latter appears the window
40 through which are visible the faces of prisms 39
whereon are marked the FIGS. 41 corresponding to the
fractions of units made on tubular member 19 and ap-
pearing in - window 23 in the form of tenths and hun-
dredths of units. It is also possible to see the reference
line 43 marked on the fixed bushing as well as the ro-
tary bushing 32 whereon are marked the lines 42 corre-

- sponding to fractions of numbers indicated on prisms
39, in the example represented these are thousandths
of -units.

Beside the FIGS. 25, the periphery of portion 22 of
tubular member 19 carries a marking 50 formed by a
succession of marks forming over the complete periph-
ery of portion 22 a continuous and repetitive alterna-
tion of contrasted zones separating in two the range of
measurements corresponding to each figure of the units
i.e.; all the values extending from one unit figure to the
figure of the following unit. Thus, with reference to the
drawing it can be seen that each of the FIGS. 03, 04,
05, 06, the first half of the range of measurements is
referenced by a black zone 51 whilst the second half of
said range of measurements is referenced by a white
zone 52, the whole constituted by a black zone 51 and
a white zone 52 forming the totality of the range of
measurements of each of said figures.

In accordance with the marking 50 of FIGS. 25 of the
units the faces of prisms 39 are coloured black or white
in such a way that the figures of the fractions of units,
here tenths and hundredths of units, corresponding to
the different ranges of figures of the units are visible on
a base having the same colour as the portion of the
range considered. Thus, if the first half of the range of

measurements of the unit figures is referenced by a_

black zone, as is the case in the drawing, the faces of
the prisms 39 which indicate the figures passing from
zero. to fifty hundredths are coloured black whilst the
faces of the prisms carrying the figures from fifty hun-
dreths to one hundred hundredths are white, thus cor-
responding to the colour of the zone referencing the
second half of the range of measurements of the unit
figures. )
With reference to the drawing it can be seen that the
reference line 24 of the unit figures is located facing
the white zone 52 referencing the second half of the
range of measurements of FIG. 04, whilst the reference

line 43 of the figures of tenths and hundredths of units

is also located facing a white zone, here ninety nine
hundredths and two thousandths. In this way one has a
simple and reliable means enabling avoidance of any
ambiguity in the reading of the unit figures correspond-
ing to the reading of the figures of fractions of units.
Due to the fact that the colours of the zones read must
correspond it is not possible to read the figure of the
unit following the unit which should be read because
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there would be no correspondence between the colours
of the zones read, the zone referencing the first half of
the range of measurements of. the following figure
being black.

Although the marking 50 is represented by an alter-
nation of zones 51 and 52 of generally rectangular
form, this is not limitative and it is possible to modify
these shapes. In the same way the alternation of colours
for the referencing of the units and fractions thereof
can use colours other than black and white given that
all colours offering a sufficient contrast can be appro-
priately used. Finally, the ranges of measurements of
units and the fractions of units corresponding thereto
can be separated into two contrasted unequal zones or
into a larger number of contrasted zones, for example,
four contrasted zones separating each of the ranges of
measurements of the units and passing respectively for
tenths and hundredths from 0 to 25, 25 to 50, 50 to 75
and 75 to 100 hundredths. Naturally the alternation is
continuous and repetitive for the units, i.e., the same
sequence of contrasted colours is found for the range
of measurements of each unit.

The embodiment shown in FIG. 5 has the same com-
ponents for digital reading of units as in the previous
example. However the component for the digital read-

-ing of fractions of units in this case hundredths and
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tenths is eliminated and replaced by an analog reading
system comprising in known manner a rotary drum 53
fixed to control drum 15 and having a scale 54 contain-
ing one hundred divisions referenced by a reference
line 55 marked on sleeve 7 and marked in tens by FIGS.
56. This type of analog reading drum which is known
and will not be described in greater detail is repre-
sented solely to show the application of the invention
to the analog reading of fractions of units.

As in the previous example the periphery of portion
22 of tubular member 19 serving for the indication of
the units has beside FIGS. 25 a marking 50 formed by
a succession of marks forming a continuous and repeti-
tive alternation of contrasted zones separating into two
the range of measurements corresponding to each unit
figure, i.e., all the values between one unit figure and
the following unit figure. The drawing shows, as herein-
before the black zones 51 referencing the first half of
the range of measurements of FIGS. 03, 04, 05 and 06
and the white zones 52 referencing the second half of
said ranges of measurements, the totality formed by a
black zone 51 and a white zone 52 forming the com-
plete range of measurements of each of said figures.

In agreement with the marking 50 of FIGS. 25 of
units the scale 54 of tenths and hundredths of units is
coloured black and white in such a way that the divi-
sions indicating the fractions of units corresponding to
the different ranges of unit figures are marked with the
same colour as the portion of the range considered.

. Thus, the first half of the range of measurements of unit

65

figures is referenced by a black zone so that the divi-
sions of scale 54 from zero to fifty hundredths are
marked by a black band §7, whilst the divisions which
correspond to the second half of the range of measure:
ments of the unit figures referenced by a white zone are
divisions passing from fifth to one hundred hundredths
and will be on a white background.

In this way one has a simple means permiting the
avoidance of ambiguities in the reading of unit figures
corresponding with the analog reading of unit fractions.
As in the case of digital reading of units and fractions
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of units, the form, colours, alternation thereof and

number of contrasted zones can be modified.

What we claim is: ‘

1. A micrometer with digital reading comprising:

a. a movable micrometer screw threadedly engaged 5
in a fixed support;

b. a sleeve movably disposed on said fixed support,
said sleeve axially fixed to said micrometer screw
and angularly coupled to said fixed support;

65
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tubular element in said sleeve;

d. at least a series of digits arranged on the periphery
of said tubular element;

e. a window disposed in said sleeve for viewing said
digits; and

f. a marking disposed on the periphery of said tubular
element beside said digits, said marking including
a series of marks each indicating the range of val-
ues comprised between one digit and the next digit

¢. a tubular element rotatably positioned within said 1¢ above or below.
sleeve, said tubular element axially coupled to said 7. A micrometer according to claim 6, wherein said
sleevq for simultaneous longitudinal movement marking is constituted by a succession of marks in the
threwith, said tubular element also coupled ro said  form of saw teeth, each of which saw teeth is arranged
fixed support by at least a helical groove and a stud facing one of said digits.
slidably introduced in said helical groove whereby 15§, A micrometer with digital reading comprising:
any axxal‘dlsplacement of the sleeve upon actuation a. a movable micrometer screw threadedly engaged
of the micrometer screw causes the rotation of the in a fixed support;

d tutblular element 1;1ds.a|.d sleeve; J - b. a sleeve movably disposed on said fixed support,

. af ez}stta ;eresc; 1g1ts? arr(zj_mge on the periphery said sleeve axially fixed to said micrometer screw
ol sat p u l(;_ar N e:ingnt, ?3 | for view: 4 20 and angularly coupled to said fixed support;

e.; \;/tlsn oW di1sposed In sald sleeve for viewing sat c. a tubular element rotatably positioned within said

2 ;Agm'. t ding to claim 1. wherein said sleeve, said tubular element axially coupled to said
tub;llar e;cro;m: iesr a:;i)_r mg bo tc am ’,‘3’ tlerem sal d sleeve for simultaneous longitudinal movement
said fixed esr:: nort gf tlllelolrrll‘iacro;;:?;cs:::w sleeve an therewith, said tubular element also coupled to said

. supp . S I fixed support by at least a helical groove and a stud

3. A micrometer according to claim 2, wherein said slidably introduced in said helical groove whereb
helical groove is disposed on the inner wall of said tu- an axi}.;l I displacement of the sleev egu on actuatior):
bular element and wherein said stud is axially and angu- f)t’he mic ?n ter screw causes the rpt tion of the
larly fixed to said fixed support of the micrometer ° rometer screw cau ota
screw 10 tubular element in said sleeve;

4. A micrometer according to claim 2, wherein said d. a; least a series of d‘g‘tf arranged on the periphery
helical groove is angularly and axially fixed to said of said tubular element; . _
fixed support of the micrometer screw and wherein ¢.a xfm?dow disposed in said sleeve for viewing said
said stud is fixed on the inner wall of said tubular digits; . . .
element. 35 f. means for thq rea.dl_ng of fractions of the values in-

5. A micrometer according to claim 1, wherein the dicated by said digits;
pitch of said helical groove is at least equal to the mea- g. a first marking disposed on the periphery of said
suring range of the ins:‘nément. g tubular element beside1 said digits, said first mark-

6. A micrometer with digital reading comprising: _ ing separating into at least two separate portions

a. a movable micrometer screw threadedly engaged ,,  the range of values corresponding to each digit;

in a fixed support; and

b. a sleeve movably disposed on said fixed support, h. a'second marking disposed on said means for the

said sleeve axially fixed to said micrometer screw reading of fractions of the values indicated by said
and angularly coupled to said fixed support; digits, said second marking differentiating said
¢. a tubular element rotatably positioned within said. ;5 fractions in the same way as the portion of the
sleeve, said tubular element axially coupled to said range of values to which they correspond.
sleeve for simultaneous longitudinal movement . 9. A micrometer according to claim 8, wherein said
therewith, said tubular element also coupled tosaid  first marking comprises a succession of marks forming
fixed support by at least a helical groove and a stud a continuous and repetitive alternation of contrasted
slidably introduced in said helical groove whereby 5, zones, and wherein said second marking is constituted
any axial displacement of the sleeve upon actuation by a corresponding contrasting of said means for the
of the micrometer screw causes the rotation of the reading of fractions.
L I * * *
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